Introduction {#Sec1}
============

The rapidly expanding novel coronavirus disease 2019 (COVID-19) pandemic, caused by the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), is currently challenging the medical community all over the world. Following the concept of 'Better Safe than Sorry', many countries are reserving medical resources for COVID-19 patients. In the field of orthopaedic surgery, many elective surgeries and outpatient visits have been postponed. However, the authors are not aware of published investigations that would document the precise situation of orthopaedic healthcare disruption in particular countries.

By contrast, cutbacks in healthcare services due to the COVID-19 pandemic were already reported by other medical disciplines in recent weeks. Angelico et al. reported a reduction in major organ transplantations of at least 25% over the last weeks due to the reduced availability of beds at the intensive care unit \[[@CR1]\]. Connor et al. worried about the implications of the pandemic for urology patients, especially those with malignant disease \[[@CR3]\]. Although attempts were made by telemedicine to compensate for the cancellation of all outpatient activities, the authors were concerned about delivering a primary diagnosis of malignant disease via telemedicine. Colorectal surgeons reported that their workload was reduced in all aspects of patient care \[[@CR7]\]. They stated that the reduction in case numbers had a profound impact on their daily practice.

It was the aim of the present survey to investigate a possible cutback in orthopaedic healthcare by conducting an online survey of orthopaedic surgeons of the AGA-Society of Arthroscopy and Joint-Surgery, whose members are mainly located in the German-speaking countries of Europe. Over 100 million people live in the German-speaking countries Austria, Germany and Switzerland, representing approximately one-seventh of Europe's population.

Materials and methods {#Sec2}
=====================

Study design was a prospective online survey of orthopaedic surgeons (expert opinion).

All participants were members of the AGA-Society of Arthroscopy and Joint-Surgery (Gesellschaft für Arthroskopie und Gelenkchirurgie, AGA, [www.aga-online.ch](http://www.aga-online.ch)), to date Europe's largest arthroscopy society with 5339 members. Of the members, 4234 were orthopaedic surgeons who were considered for participation. Approval by an institutional review board was deemed unnecessary since no patient data were involved.

The survey was created with SurveyMonkey (<https://www.surveymonkey.com>), an online data collection program. The survey consisted of 20 questions on 4 topics: 4 questions addressed the origin and surgical experience of the participant, 12 questions dealt with potential cutbacks in orthopaedic healthcare and four questions addressed the influence of the pandemic on the particular surgeon. Of the whole questionnaire, twelve questions offered multiple response options, while six questions offered only one option. For the demographic question, a drop-down menu was created for the country and state. For the particular surgical procedures, a matrix with four different response options was created, with only one response possible per procedure (see Online Appendix 1 for survey details).

A link to the survey was then sent by email to the above-mentioned 4234 orthopaedic surgeons in the German-speaking Arthroscopy Society on 30 March 2020. Every second day those who had not yet responded received a reminder email. The online survey was finally closed on 5 March 2020. 1399 of the 4234 surgeons participated (33%). A participation rate of one-third within 1 week is regarded as reasonable in times when so many of us are facing new challenges daily.

Results {#Sec3}
=======

A total of 1399 orthopaedic surgeons participated in the online survey; 15.7% of the surgeons worked in Austria, 13.3% in Switzerland and 71.0% in Germany. While 11.3% worked in an academic centre, 47.9% worked in a non-academic public hospital, 27.6% in a private hospital and 38.3% were running a private practice. Of the participants, 27.7% had more than 20 years of experience as a physician (including residency); 21.3% and 14.7% of the surgeons reported \> 15 and \> 10 years experience, respectively.

Regarding potential disruption of orthopaedic services, 20.4% of the participants reported that all surgical procedures had been cancelled at their work place. Of the participants, 59.9% stated that elective inpatient procedures were no longer possible, and 53% reported that all outpatient procedures had to be cancelled (Fig. [1](#Fig1){ref-type="fig"}). Nearly all (91.1%) orthopaedic surgeons communicated that their personal surgical volume was drastically reduced---giving a free capacity that was used to perform more administrative work than usual (41.5% of participants). However, 21.1% were even assigned to non-orthopaedic duties (Fig. [2](#Fig2){ref-type="fig"}).Fig. 1Participants' statements on how their centres reduced orthopaedic healthcareFig. 2Participants' statements on how their daily work has changed in the context of performing surgery, doing administrative work, teaching, etc.

Regarding arthroscopic procedures, only between 10 and 30% of the participants stated that these were still being performed, with current percentages depending on the specific joint and procedure. Only 6.2% of the participants stated that elective total joint arthroplasty was still being performed at their centre. Of the participants, 11.8% disclosed that aseptic revisions of arthroplasty were still being performed, while 25% stated that anterior cruciate ligament reconstructions were still being offered to patients. Approximately 50% of the participants reported that rotator cuff repair was no longer being performed. Hardly any participants (\< 1%) reported that even femoral fractures or sarcoma patients were postponed (Table [1](#Tab1){ref-type="table"}, Fig. [3](#Fig3){ref-type="fig"}). Regarding postoperative follow-ups, 11.9% of the surgeons communicated that they were no longer following their operated patients, 26.5% stated that postoperative follow-ups were being performed only in high-risk patients and 57.1% and 53.5% reported that they were still doing normal clinical and radiologic follow-ups, respectively. Physical therapy was also reported to be significantly impaired. Only 35.1% of the participants stated that their patients still had access to outpatient physical therapy. Rehabilitation centres were reported as still being functional by only 19.4% of the participants.Table 1Participant's statements on whether specific surgical procedures were still being performed at their hospitalStill performedStopped/delayedNot provided at our departmentSurgery for septic indications (e.g. muscle, bone)79.5%2.4%18.1%Surgical treatment for acute fractures of the upper extremity74.0%2.9%23.2%Surgical treatment for acute fractures of the lower extremity72.8%3.2%24.0%Periprosthetic fracture72.0%3.6%24.4%THA/hemi-arthroplasty in femoral neck fractures65.3%3.6%31.2%Osteosynthesis in femoral neck fracture63.7%1.5%34.8%Osteosynthesis in femoral shaft fracture63.6%1.1%35.3%First-stage explantations for PJI (periprosthetic joint infection)57.4%12.1%30.5%Tendon repair or reconstruction (e.g. Achilles tendon, rotator cuff, etc.)51.0%44.1%4.9%Surgical treatment for acute fractures of the spine and pelvis48.1%1.7%50.2%One-stage revision for PJI44.3%17.9%37.7%Second-stage reimplantations for PJI43.6%26.0%30.4%Massively failed TJA (collapse, dislocation, component failure, imminent dislocation)38.9%39.5%21.6%Amputation37.9%12.5%49.6%Arthroscopic meniscectomy/meniscal repair33.1%63.4%3.5%Open biopsy of a suspected tumour31.6%11.1%57.3%Vertebroplasty/kyphoplasty29.4%22.4%48.1%Other arthroscopic repair (e.g. shoulder, hip)25.5%69.2%5.3%Arthroscopic anterior cruciate ligament repair/reconstruction24.4%67.4%8.3%Spinal decompression18.0%26.2%55.8%Peripheral nerve decompression surgery (e.g. carpal tunnel release)14.6%63.2%22.3%Surgery for bone sarcoma12.9%1.9%85.3%Aseptic TJA revisions11.8%67.3%20.9%Diagnostic arthroscopy (knee, hip, shoulder, etc.)11.6%79.8%8.6%Removal of implants (e.g. plates, screws, nails)10.5%85.3%4.3%Spinal fusion9.2%36.7%54.1%Correction of hallux valgus8.0%75.2%16.8%Surgical treatment of Dupuytren\'s contracture7.0%60.8%32.1%Elective primary total joint arthroplasty (TJA)6.2%79.7%14.1%Clubfoot correction surgery4.4%26.6%69.0%Arthrodesis (e.g. ankle, foot, hand)4.0%73.7%22.4%Limb length discrepancy correction1.5%56.1%42.3%Fig. 3Participants' statements on whether specific surgical procedures were still being performed at their hospital

Responses to questions beyond the issue of treating patients were as follows: 52.5% of the participants stated that they already had SARS-CoV-2-positive patients in their departments. SARS-CoV-2 positivity of colleagues was reported by 41.6%. It was disclosed by 43.1% of the surgeons that professional meetings and conferences were still being held but with reduced staff, while 20.7% reported that the whole staff still participated in meetings but practised social distancing, while 8.1% were meeting in teleconferences only.

Of the surgeons, 13.2% stated that they were trying to keep a distance to their families, 8.6% reported that they were avoiding physical contact with their families, and 6.6% performed surface disinfection at home.

Of the surgeons, 4.7% now live in separate rooms at home, 2.8% stated that they no longer go home, and 11% were on vacancy during the pandemic, while 2.8% do not care at all whether they infect their family. Responses show that 81% now wash and disinfect their hands more frequently, while 74.8% act more carefully at work.

Discussion {#Sec4}
==========

The most important findings of our survey study were that there were drastic disruptions in orthopaedic healthcare services in Austria, Germany and Switzerland. A drastic reduction in arthroscopic procedures like rotator cuff repair or cruciate ligament reconstruction was reported. Likewise, there was an almost total shutdown of elective total joint arthroplasty. About 20% of the surgeons stated that all orthopaedic surgeries were stopped at their working places. Physical rehabilitation and surgeons' postoperative follow-ups were also reported to be severely impaired. The described disruption of orthopaedic healthcare services in Austria, Germany and Switzerland has to be viewed as historic. Even among surgeons with more than 20 years of professional experience such a disruption was deemed unprecedented. It can be assumed that the only other similar scenario was the disruption in orthopaedic patient care that occurred during World War II.

When attempting to compare our study with others it appears that, to our very best knowledge, only one study about the effects of the COVID-19 epidemic on orthopaedic healthcare services has been conducted so far \[[@CR9]\]. That study by Thaler et al. investigated potential disruptions in joint arthroplasty services all across Europe. Similar to our study, the authors used an online survey to ask arthroplasty surgeons of (a) the European Hip Society and (b) the European Knee Associates about cutbacks in total joint arthroplasty. Thaler et al. reported that of the 272 participants, only 5.9% were still able to offer primary elective total joint arthroplasty. Aseptic arthroplasty revisions were reported by 3.8% of the participants to still be taking place. They further communicated that 87.2%, 75.6% and 25.8% of their survey participants were operating on periprosthetic fractures, doing septic arthroplasty revisions and tumour arthroplasties, respectively. Taken together, the results of the study by Thaler et al. were quite congruent with the findings of this study. This is to say that only fractures, malignancies and severe infections are being treated surgically. However, the comparability of the two studies might be impaired because the study at hand consulted mainly surgeons preferring sports orthopaedics, while Thaler et al. consulted mainly arthroplasty surgeons. Another aspect possibly influencing comparability is that in our study, the participants' origin was Austria, Germany and Switzerland, while the other study included surgeons from all over Europe.

It was previously shown that postponing orthopaedic procedures not only means prolonged pain, but may even lead to poorer outcome overall. For example, Mossmayer et al. prospectively followed 103 patients with rotator cuff tears over 10 years and found that those with delayed repair had significantly poorer results than did those who underwent early repair---an effect that became even worse from year to year \[[@CR8]\].

When trying to compare our investigation with studies from fields other than orthopaedic surgery, we find evidence from Angelico et al. from the special field of organ transplantation \[[@CR1]\]. Similar to the cutbacks in orthopaedic surgery, a reduction of at least 25% in major organ transplantation was reported over recent weeks. According to Angelico et al., that cutback was due to the fact that beds at the intensive care units were reserved for COVID-19 patients. Connor et al. \[[@CR3]\] worried about the implications of the pandemic for urology patients, especially those with malignant disease. The authors stated that they tried by telemedicine to compensate for the cancellation of all outpatient activities, but were concerned about delivering a primary diagnosis of malignant disease via telemedicine. Colorectal surgeons reported that their workload was reduced in all aspects of patient care. They stated that the reduction in case numbers had a profound effect on their healthcare services \[[@CR7]\].

One study reported the consequences of COVID-19-related social distancing on the economy, society and mental health \[[@CR2]\]. However, no publication has described the impact of the pandemic on the social life of physicians. It is demonstrated by the findings of the study that the pandemic is having a huge impact on the behaviour of orthopaedic surgeons towards their families at home. Only 2% of the survey participants reported making no changes in their behaviour at all, while 29.3% of our surgeons reported isolating themselves in different ways at home (13.2% kept distance to other family member, 8.6% avoided physical contact, 4.7% lived in separate rooms at home, 2.8% no longer went home, because they were afraid to harm their family). Because healthcare professionals like physicians are at risk of contracting COVID-19 \[[@CR6]\], orthopaedic surgeons in Austria, Germany and Switzerland are obviously trying to protect their families from the disease and, therefore, are declining to have physical contact with them or even see them. Hence, 40.3% of all ticked response options showed some kind of self-imposed social distancing at home. Approximately 11% kept a distance to their hospital or private practice because of the pandemic, potentially also related to a shortage of appropriate personal protective equipment \[[@CR5]\].

Several limitations of the study have to be acknowledged. First, the findings from the German-speaking countries in central Europe cannot be 100% extrapolated to other countries with other healthcare systems, like the US or China. Second, our survey may not be absolutely well balanced, because all participants were members of the 'AGA-Society of Arthroscopy and Joint-Surgery' and, therefore, the majority of them might have a more sports orthopaedic interest. In other words, arthroplasty surgeons may have been underrepresented in our survey.

It is regarded as a strength of the study that the high number of 1399 orthopaedic surgeons from the German-speaking countries participated. Over 100 million people live in the German-speaking countries Austria, Germany and Switzerland, representing approximately one-seventh of Europe's population. The survey should, therefore, be regarded as providing robust information on the situation of orthopaedic healthcare disruption due to the COVID-19 epidemic.

It may well be speculated that the above-mentioned disruption does not just mean a simple delay in orthopaedic healthcare service. Instead, it must be assumed that due to the fact that surgical treatment cannot occur in a timely manner also the final outcome is impaired (e.g. meniscal repair performed 3 months later than usual). For orthopaedics, the way ahead is not clear and may substantially vary between different countries. But, it is most likely that as soon as a decline of new COVID-19 cases will occur in a country, a cautious and gradual resumption of routine orthopaedic procedures will be initiated \[[@CR4]\]. However, it is believed by the authors that orthopaedic surgery will not be able to return to a pre-pandemic level earlier than within 3 months.

Conclusions {#Sec5}
===========

Orthopaedic healthcare services in Austria, Germany and Switzerland are suffering a drastic cutback due to COVID-19. A drastic reduction in arthroscopic procedures like rotator cuff repair and cruciate ligament reconstruction and an almost total shutdown of elective total joint arthroplasty were reported. Long-term consequences cannot be predicted yet. The described disruption in orthopaedic healthcare services has to be viewed as historic.
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